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Purpose: Quadriceps weakness is a treatable risk factor for inci- 
dent knee OA. We describe a randomized controlled trial of lower 
extremity (LE) strength training on incidence and progression of 
knee OA in older adults. 
Methods: Subjects (N=221,58% female, mean age 69 yrs) were 
stratified by sex, the presence of radiographic knee OA and the 
severity of knee pain, then randomized to LE strength training 
(ST) or range-of-motion (ROM) exercises. Subjects exercised 
3x/wk (twice at a fitness facility, once at home) for 12 weeks, 
followed by a transition to home-based exercise by month 12. 
Semiannual booster sessions were offered until month 30. Base- 
line and closeout assessments included isokinetic LE strength 
and fluoroscopically standardized knee radiographs (semiflexed 
AP view). 
Results: One hundred fifty-four subjects (70%) completed the 
study. Subjects in the ST and ROM groups attended similar per- 
centages of scheduled exercise sessions (59% and 64%, respec- 
tively, P=0.453). 
Women and men in both groups lost LE strength over 30 months; 
however, the rate of loss was slower with ST than with ROM (Ta- 
ble 1 ). 
Table 1.30-month changes in isokinetic strength* 
Isokinetic strength Women Men 
ST ROM ST ROM Pt 
Extension 
at 60°/sec 
at 120°/sec 
Flexion 
at 60°/sec 
at 120°/sec 
-23.8 ± 3.0 -24.7 ± 2.8 -7.1 ± 3.6 -13.1 ± 3.3 0.260 
-18.9 ± 2.9 -22.1 ± 2.7 -6.1 ± 3.4 -12.1 ± 3.3 0.090 
-12.7 ± 1.7 -14.0 ± 1.6 -1.1 ± 2.1 -6.2 ± 2.0 0.066 
-12.0 ± 1.7 -14.9 ± 1.7 -3.2 ± 2.2 -5.5 ± 12.1 0.096 
*least square means (±SE, N-m) from repeated measures analysis of 
changes in both knees; tP-value for difference between treatment groups, 
adjusted for baseline strength, age, sex, BMI, knee, presence of OA and 
pain. 
Compared to ROM, ST decreased the rate of joint space narrow- 
ing (JSN) in OA knees by 26% (Table 2). In the ST group, the % 
of OA knees exhibiting JSN > 0.50 mm was marginally smaller 
than that in the ROM group (P=0.094). However, in knees that 
were normal at baseline, JSN > 0.50 mm was more common in 
ST than in ROM (P=0.038). Incident JSN was unrelated to adher- 
ence or changes in quadriceps strength or knee pain. 
Conclusion: The ST group retained more strength and exhibited 
marginally less frequent progressive JSN over 30 months than 
the ROM group. However, the increase in incident JSN > 0.50 
mm in the ST group, relative to ROM, is unexplained and requires 
confirmation. (Supported by NIH grant P60 AR20582). 
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Aim of Study: To determine if functional training (FT) or strength- 
ening exercises (ST) improves MEE and MEC, linear and angular 
momentum, and performance duration during chair rise and box 
lifting in patients with knee OA. 
Methods and Materials: Our double blind clinical trial randomly 
divided 26 patients with knee OA (Kellgren Lawrence grade 2 or 
3 knee OA) into either Theraband/PNF ST or FT for 8 weeks of 
outpatient PT and 3-5 x/wk home practice. Subjects logged their 
adherence weekly and returned to the Biomotion Lab within 2 
weeks of completing their intervention for post intervention test- 
ing. We calculated ankle, knee, hip and back mechanical energy 
expenditures and energy compensations during both activities, 
as well as maximum whole body (WB) angular momentum, max- 
imum whole body anterior posterior linear momentum, maximum 
whole body vertical linear momentum, and the interval between 
the start of chair rise and the end of rise, as well as during box 
lift from when the box was lcm from the ground to its maximum 
height. During the chair rise each subject arises from a backless 
chair, as they prefer. During the box lift testing, a plastic case with 
a metal disc placed inside and with total mass of 5kg is lifted onto 
a table 3cm in front of the box. FT exercises simulate activities of 
daily living (e.g., gait, stair climbing), are performed at 3 different 
speeds (fast, slow and self-selected) and have 4 progressive lev- 
els of difficulty by increasing repetitions and task demands. ST is 
intended to address impairments, including ROM and the ability 
to generate muscle force. 
Results: The Ftgroup had significant greater change in chair rise 
mechanical energy expenditures during eccentric transfer in the 
ankle compared to the ST group (p = 0.03), with an increase of 
93% in the FT group. Change in chair rise mechanical energy 
compensation in the back was significant between groups (p = 
0.03). The FT group had significantly lower chair rise mechani- 
cal energy compensation (7%) in the back during the eccentric 
transfer compared to ST. ST had significantly higher changes in 
box lift mechanical energy expenditure in the back during the no 
transfer phase, when there is no energy transfer (p = 0.02), even 
though both groups increased: FT by 12% and ST by 28%. The 
ST group had significant greater change in box lift mechanical 
energy expenditure in the back during the eccentric transfer (p 
= 0.04) compared to the FT group, which decreased. Finally, ST 
had significantly greater change (-34%) in box lift maximum WB 
angular momentum compared to FT (p = 0.03). 
Conclusions: These data suggest that the functional interven- 
tion should be an important feature in the treatment of knee OA, 
perhaps as in addition to impairment level interventions uch as 
ST. Funding source: Arthritis Foundation. 
Outcome 
Abstract A45 - Table 2. 30-month changes in radiographic outcomes 
OA Present at Baseline 
ST ROM P* ST 
OA Absent at Baseline 
ROM p* 
Mean JSN, mm (±SE) 0.40 ± 0.12 0.53 ± 0.10 0.374 0.34 ± 0.06 0.29 ± 0.06 0.429 
JSN >0.50 mm, N (%) 19 (42) 24 (41) 0.858 36 (34) 17 (19) 0.038 
-JSN grade, N (%) 8 (18) 17 (28) 0.094 11 (10) 12 (13) 0.498 
- osteophyte grade, N (%) 16 (36) 20 (33) 0.437 13 (12) 10 (11) 0.990 
*adjusted for age, sex, BMI, knee, baseline value and knee pain. 
